Notations. The functions considered in this paper should be understood to be denned in [0, X] or [0, X] x [0, T] (0<X< + 00, 0<T< + 00) and continuously differentiable as many times as necessary. «i;»^w' a) = where r and s are non-negative integers.
(1.5)
f* = {u(x,t)\ , \ r+s=0 r+s=n
Other notations, not described above, will be explained where they appear. § 2. Preliminaries
We assume for (1.1) the following initial-boundary conditions: :(f;x,0=*.
Since veH% +ct , the solution curve for (2.4) starting at an arbitrary point (x, t)eQ T is unique. By (2.4) we have (2.5) X X (T; x, /) = JJ(T; *, 0 =exp {-J^(T'; x, /), T')</T'} .
If y(x, f)eH% + * is given in (l.l) 2 , then p(x, 0 or p u (x, 0 is uniquely determined by the formula:
(2.6) p(x, t)=p v (x 9 O=PO(*(O; *, 0)**(0; *, 0 =Po(*(0; x, r^expl-T^^T'; x, 0, T')</T'} .
Jo
For simplicity, we put p(r; x, O=P(^(T; x, 0, T),
By (l.l) 2 , (2.4) and (2.6), the following fundamental lemma holds (cf.
[11]). , f; {, T;
As is well known, Z° has the following properties: 
From Lemma 2.8, it follows that the series expansion of <P(x, f; £, T; -^-) is uniformly convergent for T^r^O and 0 is evaluated as follows:
Thus, using Lemmas 2.4 and 2.9, we have Lemma 2.10. \D%r(x, t;^i;
In order to study F in more detail, we shall need the following lemmas.
Proof. From (2.20), it follows that the lemma holds, by using the Holder continuity of A 5 Lemmas 2.4 and 2.5.
Q.E.D.
By induction, we obtain
As a result, by using Lemmas 2.4, 2.5, 2.6, 2.9 and 2,12, we have, after lengthy calculations, Lemma 2.13.
(i) \r(x,t;$,i;nlp)-r(x t t';S,
2-m+a §3. The Existence of a Temporally Local Solution of (1.1), (2.1) and (2.2) In the first place, we construct the sequence {v n (x, t)} such that Pn-l
Remark. The constants C 17>e (i = l, 2, 3, 4, 5) increase monotonically as each argument increases and C 17jl -1 0 as T| 0.
It is easy to see that v n~l e//J +a implies --e H% and N n _ l e//f^. In the next place, by (3.2) the differences v n -v"~l satisfy the equation:
Hf (n=2 9 3, 4,...) , and by (3.3) it also satisfies the initial-boundary conditions :
In the same way as we did in §2, we can construct the fundamental solution of (3.9) and (3.10), and the solution of (3.9) and (3.10) is uniquely expressed by Directly by the above lemma, we have
where C 2 o has the same property as C 18 .
. As a result, we have 
Using Lemma 2.2, we have

where ft(x, i)=(JL-JL.\ X9 t)-v(x 9 t)(v-w) x (x 9 /) + (i;-w)(x, t)w x (x 9 t).
\ P v Pw /
As for f -w, in a way analogous to that used in the preceding section for v n -v n~l , we obtain Finally, we have an inequality similar to (3.14):
where C 24 (T 0 ;"«) has the same property as C 22 .
Since C 24 (r 0 ;»-) 4 0 as T 0 1 0, it holds for a sufficiently small Tie (0, T], that Hence, we obtain ||u -w||7^=0, i.e., v(x, f) = w(x, t) (Q^t^Tt :g T). According to the assumption, we can continue this procedure again by starting at £ = T\. After a finite number of repetitions of this procedure, it is shown in a conventional way that the following assertion holds. We begin with the following well known lemmas, (see, e.g., [5] , [15] ). 
The second term of the right-hand side of (5.7) is transformed, by using (2.6), as follows:
We denote the first term of the right-hand side of (5.7) by \l/(x, t). Then, we have Proof. The procedure of the demonstration is divided into three steps.
( (1-st step) ). First of all, we note that (5.6) holds by Lemma 5.5. Now we define i? A (x, t) by
where A is a constant to be determined later. 
H-s=0
Proof. We have only to note that
The results obtained since §5 guarantee that each term of the righthand side of the above inequality has a priori bounds in T.
Combining Theorems 3.1, 4.1 and Lemma 7.3, we have the following main theorem on the existence of a temporally global solution of (1.1), (2.1), (2.2) and (5.5). 
